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(54) DUAL-PLATE TYPE LIQUID CRYSTAL PROJECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dual-plate type liquid crystal 
projector that is easily produced at low cost by simplifying the system 
structure and greatly reducing the number of required parts. 
SOLUTION: This projector includes a light source 50, a color adjusting 
valve 62, a dichroic mirror 52, a polarization angle rotating part 54, a 
polarizing beam splitter 56, first and second reflection type liquid crystal 
panels 58, 60, and a projection lens 64. The first reflection type liquid 
crystal panel 58 is used for the purpose of modulating a green light G 
component while the second reflection type liquid crystal panel 60 is 
used for the purpose of sequentially alternately modulating time a red 
light R component and a blue light B component by means of the color 
adjusting valve 62. 
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(57) [S»] 

[ran AttttfeflRttu ^fc^ a a&£* 

X 7' 1/ v $ 5 6 , % 1 ©KMH»»'** * 5 8, 2 CO 
1 ©KWBJM*^*^ 5 8 *»e*GJSS»*S»r */c 
W^;l/^6 2KJ:0iS«j6Ra»acf»fe*BJS»«: 
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1 

[»*5i] **. *•7-w^l/■«;^7 , . z-ftuj? 

<<i>uj v *5 7-tC<fc9m©&. S?2©fe. 

i3fe»i©&©<BjfeRo c »2©e<D«*% > ma* 

Ujv * S-5-tC«fc9g#U 10 

g?s2g 3 ©&©«#*. m&yAtvA*, * ss-^jg 
* 1 ©«#ft*?rf smass 1 ©fe©<B#&tff&2©fe 

©ffl#4IS 2 ©<8#fl «WT ■S8Sfi2»3 ©fe©ffl:)fc4 
*. f982<B3fcK-A;*7y?*'\\«U 
i?g2Jfr3©s©ffi#*. flrffi<Bifctr-Aa:/'J?*£jS 

as *xf9g2S? 1 ©ESfsss'^-cKWrs c 4 tc 
«t ») %f& 1 ©«36ft tcgx/cfc. 11 imtzwt tr 

frs2Si©fe©ejtesy»2©fe©(B3fe%. tJ82<B:sfce 

-AX7y »*TR»l/. IIiE3&l©fe©ffl)£Rt«&2. 

©e©«*%2esK: jias ^sfria* ? - ■b/^t'r 

cmffiSr 2 Q5.m®fk><*)\>K. J: ») «fS?>J^S-C3t;^ 
89 • £*f? S C 4tc J: 9 *S2 ©iBifcmcgjtfc 

>X^U8$#S^<&l,T&*C4*«M&4T*2fi 

[89*52] m®tt^**r«M«:JW«4n 30 

4. 

fFE3fc^»l/)feWl©fl36fl ! 6rW , r'5fll*«:Wl© 
ft. ffT2©fe. Ktff&3©e©&<S3fcfiS#tC#fit-*-£4 
£tc t fJI2m©fe©«^C*3)l2©fe©(I#£K3<f 

o. itrg2m3©e©«*sra3iSti4^-( , i'D-< 

7-4. 

mnrji>n<(vi?z v -*aj§ u/ca©Kriam 3 ©e 

©<B:fc£EI*Lrffl3fca£SiJ2©«»ftlCg{tSttS<g 

» 1 ©fflftftfcWT siflsasfr 1 ©s©«3fcsc«£2 ©& 40 
cornet. nzomMtmt&tiBMzo&DWtt 
*a«§ ft. man 1 ©fe©<Bjfesvsf 2 ©e©<B#* 

J5*fU li*i2£3©fe©(S#£ffia3tf4ffiftfc:--A* 

«naflB6tr-A^^y %a3BOfc«rE»3©e©<8 

ftf82Sr 1 ©fecffift&y^ 2 ©e©«3fc£££(cilj§<* 
1fS2*7-t^'W7#X5«caffl3tf fc8M2# 1 ©fe 50 
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2 

©ffl^tfS 2 ©fe©<S3£*^S r*ft 6©<B3£ft 
*» 2 ©Eftfttcg:* « « 2 OSMBBtt'*** 4 

4wu-c£$*<*ftfcfjS2JS i ©e©<B#Rtfifi2©fe©<g 
*%jiias€-c. g982i&3©e©<g*S:Eii;*ti-T. * 

ft-eftffffiS»5^U>X'sA«S-fr*'*< &t/T«fe*C 4 
[89*53] ftCa^-H**?!*. HIEPUKfc 

mi 4 r *89*3E i * /da 2 Kiasa© 2 «^KS7-a $? 

[89*55] MEft^-m**?**. frSH<S36f- 

a* 7 y v * 493ia» 2 oBatiauk***>tvmcwt 

tt&ftTU5C4£#18^?*89*51Sfctt2tc82« 

[89*5 6 ] 8tfS2fB 1 ©ffiftfl 46982® 2 ©«3£ft 4 
#l^&lCfcSC4£#8U:TS89*51 *fctt2tc 

82K© 2 mm&m i>*. i? f . 

1 89*5 7 ] 99B2IS 1 ©grader* »J . 6982® 2 © 
4-T * 19*51 S/ctt2tC82S8©2fi^?gS7 - ni/i * 

*. 

[89*58] fJ82ffi3£ftiai58|5tt. 4^©ltfiS«R 
c;S»Hi«:WrSC 4=&<$S4T589*5 1 Sfctt2 tc 

[89*59] 9?i23fcaatt. 

4. 

OTB#»6©*«** WW * 4 £«:#©& S 
S?{bT£/c&©SS 1 © U>XT U -fRtfSI 2 ©U>XT 
U-T4. 

MflHfctft 1 ©(Bifeft %Wfi.«i6{cSIA SfctbOfltt 
fflJ4%^T5C 4*«P«4T*89*5 1 Sfc«2 IC82K 
©2«a«il7 , oy*i'$. 
[89*5 1 0 ] SUSES! 1 ©S9*ffliKJl'<* JKMEW« 

/ 2 r* * c 4 *»* a tr 589*5 1 $ fc « 2 tcsas© 
2«S3SS i ? , ai; 3 :*f. 

[000 1 ] 

*2tS:ffiffiTSgfffi^ffie1i7 - o.yxi'> t IP^2ffi^?K 
[0 0023 

[^*©S^] ?S B 1 1 7 , Dysi'$B. 1989?tCti^»)© 
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3 

a<tttt»-f*lt>3fe9 t U>XTl/-faiJS (Optical Lens 
Array Integrator £/ct*Glass Rod Integrator) ©{£ 

{@3t3!&t$ftj (Polarization Conversion Technique)^: 

5vX?W (High Temperature Poly-TFaCD) ©ffiffl 
RlJ:»K.MHS (1.3 " . 1024X768), K18«g (VGA, 
SVGA, XGA) % RtflfflK <=>> r<7* rit> 200: 

1) ©BftWfc8S*va»4. 

[0 00 3]<^B, SUl^as?x**ttioOnv*/©R# 

^£|I^TSt4#rfc* 0 fciittf EPSCN&R©EL 
P-7300«, CRT, PDP, LED, mM<D$> h *9> 5 7" -f X 7" U 
^Tt»0)tt(W«5. BT. «ft7ni?x** 
t*SflSK (>l200ANSIJl/-^» . i£«fcE O1280X 

1024) mil, Mffc©;frfiKflttTW«H»©»»# 
[0 004] 8e*©«*^D5?x^^«Cttl«SSRCf3 

£5&MtC^l!l/"tPaP& (numerical aperture) £if 
[0 005] SHaS©iB»^*^"Ctt. £S*£JIJI©T 

*a*att*$*s/c«>. tfto^3P#© TnT©mss© 
««cc». c©fc«\ EMSwaaatctti/T* &i§&© 
#r*s. fc/co, s«asEiB»^**^©ffia»J^«fcD 

[0 006] OJ&»Ltt#6u SHSSSi^n^*^^© 

:/U^x**tt*fc. te^tr-A^'J-;* (Polariza 
tion Beamsplitter: PBS)*iBffi J5M 

asftft^oi/x^ir-ca:. fljte-Ax^y ?**aa 

-a^^'J 9*TEftSftT**y->±tcfi8f$n 
a. 

[0 00 7 ] Sft^ai/x^^-Cti, fie©2**BW 
400- 700nn^£BBfCfc^a*lfc^M*£WU"t 
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i>*!ia»***. w*. sa*^p«*©^^y ^ hit 

(beam-splitting ratio) #^Xf Ai(t(D^(Cl^ 

«?*ac<fc*qHrc*&. Lay<*JU©A»ft#** 
«*rs. c©fc*, ^^f-^±(t©»6**s«iHsn 

■S£tr-A*7y**lfc EWHtB»/ei'5?***©3ft 
10 94^±fcMASH&tt->-a>«. 

[0 00 8] c©£5«: 4 SWffljBa^nyx^ircctt 

*y 9di*Wju>XiiSft^*^fc©B«cR6t*fc 

fe, K9l/>X©ft»Mb£Ea (rear focus) £S< <b 

^©»^u>x«ffia^©^©<t o baaftj£&**sa: 
<, HBtiHBawMks^aHtttoros. 

[0 009] 121 fiJffl©SliSB«»^oy*^5r© 
*JiS*3VrBT*S. HB«:jfcS*i*«J:5«:. ^fc]©& 
20 »7n^***ttHttK. #B1 0. :/M»6«12* 
fl*^-A^y«j7*14, ^^O^^^'JXAl 

<@;tT&*. 3fc©l 0ttffl56StiTt»«c(r»* 

£&-r&. jeaai o*>6»ofcajfestiri»tt^*tt, 

&T£. C©y^cU?£7'yXAl 6tt, 
$n/c*©i©fe^^©^^®il$-lt. ffcfe#/&&;&c* 
*l/C. *, *, *©&#/£# 

*rfir«J|/**Jl/ 1 8 a - 1 8 c tc-eft^nftfrf £;h 

*, jR©K^fi#-CfflBf S. & *, »©ft#fiS# 
tt, 1 8 a ~ 1 8 c ic<fc*&ft£H;rc&, 7Z 

4*a©*ioi«:a*ft3WC{t'r-5/c«), w^ffl^tr-A 

x^y»#i4^AI*l//i:»&K:«»©**aKftu. K 
3pu>X2 o^Mrx^«j->2 2tca*sn^. 

[0 0 10] Jb560fc«an©SWffliSJi^nyx^^(c 
tt. *©J:9«cWajS3W**. *r, c©iRa^as/x 
40 y-r^o-f 7^^yXA&^ffl36t:-Ax^y 

0, ^X^A±flE©RSWHa«c^^iSffltt!K?^>X 

Uf*3fettP(i7feT*^/ci?), ?4 9v4v9'7 % )XJJk 

X, S«#4P«#<fc©BBK:x^* h;ua©V7 

B]«3lfi««ec*5t*T«3ea*E«rWT* J: 5 <> 
©r*&i2**J**. *si"n«. c©J:5«cffl*tr^ 



5 

7nS/x£*tt, 7c®30, £P^?£$7-32 
a-32 c, £5*&34a, 34b. fiWS!«»^*;U 
36,4 3,45, (B*tf-A;^y**3 8, 42, 
44, (x-cube) 4 0, SCf»¥U>X4 8 *ff 

*«fll/Tefi**6 3Kft* 8, ») 

fcSL &Mfe^<B*fcr-AX^U^^3 8,4 2, 4 

4r^n^ti^sr^. cowrit. «fte-A*:/y 

[00 12] 

-A^^y^^iMBPBrts/hS^fcft, Hft^Pi?*^ 
*©«63&*Bltr*Stc»5IBH*s*5. *fc. 02 K: 

i tyr»t»»««:*HBr * fe©4«ffl-rni3:j: < , mm 

[0013] #«BttfiU:©J: 5tt*flHc|fi*rftSti 
»t£^5WEim*&S»U »H»ft2«aM>«fi^ 

(Pro.iecrion Monitor) ^©JcKUCSUTl^S. 
[0 0 14] 

fc*>, 2 »©«*'<** <2«SM«^* 

>W *«fflur*«c»^j^«cj:D*03Jistft<wl6R 
■fcfrttS. £-r&ft3£t*, 2fi^*^*;u©l*i©l 

aooi«iWbr«Biisawosiic«t 
s^-t, ch&©Mfi*#^e-A** 
y ^ ^^Ai^swK/'ii^oiKAisReiiacx* 

@383S (polarization rotating device) 

4ccj:9. a&jtsiseftsffiffejfe^e^Ki/. &ft 
* ^-censer**. »&*©*#«* ft-cssa* 
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'Sftfc&ftTct*. 4#©l&g^tf^$«rTS{£ 

•ft/*** (st2ft) -citsoisfta. 

. [0015] JtftttKtt, 2 «S«ft^n 

yx**©#l©JWJtt. jtJBL *7-BH5><Ji>:7\ y 
10 On-f 7^S7-, ffiKftBCS. «fctr-A*:/y 
©EMHfflUlx*^ *2 ©KMSHBUt** 
;k SCWPPUZ/XSWU fitfijl«#ftUcmi©fl 
3IM«ri"***** «E*-f*n-f?*$5-fcJ:*j 
m 1 ©ft, #2 ©6. RUM 3 ©ft©S(B7c/£#K:#gt 

-^aY^^-ccjro&ifu sriam 3 ©&©«;£ 

ftHWrSirt"* C i «c i 0 <B3fcft 4m 2 ©i@3tft fc 
■©■#£** SJElRfce-A^y^^AWU fiTE 

f&3©ft©<g#£, «rE«*e-**:7y »**s«s 
ifriria^ i ©swsaa^^-cfiwrsc t ecj: o 

**y 7 ^^^sibxmB^m^yx^mxmi^ 

1+ IIB»l©fi©ffl*aKW 2 KEff 

jttr-A^^y.^dr-cfiWi/, ije* 1 ©ecfliiasuy 
«2©&©fl**^ccaia3i*s«rE*7-a»^ 
?&CTWBJir2 ©K»fflM»'**Mc J: o m?&\lttv 
30 3®!^'5*f-r5CtfCj;D^ft ; £:m2©ffl7lcft«:S! 

[0 0 1 6 3 £/c, *^^^2SSffi H H B ^n^x^ 
*©»2©«Wtt, £l©ffl7Gft£WT£<S7fc£&TS 
fri27ciS^^0fcmi©(i7cft4WT5(S7c:€: 

» i ©ft, ^2 ©ft, &vm3 <D&®&m%j$fticftm 
tztmc irie^ 1 ©ft©«#&tf ffr 2 ©fe©i@7c4 

JSI^O, lifgam3©fe©(@7fe4^3a3€S^^^n^^ 

frsam 3 ©ft©<B7fc££& (g^A 4^ 2 ©a*ft cc 

1 ©ft©i07cSCf W 2 ©ft©<e7fc<i: , JR 2 ©ffi^ft 4 

*r *we»3 ©e©«* t^A«s meam 1 ©ft 
©«*sw»2©fe©{B**swi/. |fria^3©ft©^ 
#*affl3.-esfl#tf-Ax7y Birgaii7ct- 
A^7*y 9 ^42SL/^mriam3©ft©®7c4SW3^ 
T*©«#ft*» 1 ©d*^tcg:x^m i ©sHSKa 
^^t, i9E»i©e©(B*auw2©e©«**S[ 

50 S(CjKI13-&S*7-'S)BS^^4. ftrS£^7-Sil?^< 
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iU^3EEK:iiag*fcOT2» 1 ©e©a*2i»»2© 
fe©<g#£5# 3 -&r -en e>©<B3tfl 2 ©<B## fc 
&*££2©KSM^^4£ffl;L, HeH%?~ 

n/ctJISm 1 OfiOflX&CW 2 ©fe©(I3fc£fci§;* * 

[00 1 7] Sfc. *^C«*2lg5^ B 1^n^:t£ 

*tt±je<D*ia»ai2©saiKc*>t»T, Bjsaa^-ss 

B>w*& % BKHMteliKa*^-^*^*^* 
[ 0 0 1 8 ] EtC % 49MCCft« 2«S«»7PS>* * 

[ 0 0 1 9 j WC. *&9§IC&S 2ffim^D^x * 

*ttjti4©wiacffli2©«H«:*ji»T % mz*y-m 
a. 

[ 0 0 2 0 ] E«c % #«8«:«6 2«a«ai^ay* * 

^ii±^©®iaa f m2co^ccfcur, mmiom 
m t mm 2 omytn t * 1 4 

[002 1 ]»c, 2Mffifcft*2*9Xa7cis?x?. 

»tt±ifi©»ia»«2<D*!)l«:*ji>r % ffiri2Sfri©£ 

a«»er*5 c t 4T *. 

[0 0 2 2] E«C. *^(Cff*2&5W7a!?x* 
*ttJd«©»ia0W2©}BI!K^-C, flHBflgftB 

eastt, 4 #© 1 ttfitsa^5am««r & c 4 

4?*. 

[ 0 0 2 3 ] J5(c, sfcmccffd 2«aCK*^n^x * 

*w:±»©ai 1 atf*2©*w«c*«,»T, wreftBti. 
jit * fc#>© 7 > :/a 7 > y * > < - 

4. M^BXO%5»««BKr«&^(cX©a$«« 

xrw4> #fi%*m©BXA£OT*«%<cs*. 

[0 0 24] JEtC. ^^(Cff&2fiSKA^ci^x^ 

^ti±3i©^ia^2'©^cc*y^T, Stream i©E 

^*Jl^(6BHiBS©l/2'C**C4t««41-*. 

[0 0 2 5 ] 

[»«©SBS©JBJB] 3^?8©±aaiyeie©ffi©Bft. 

m ao^sj^wwcrs/ca, ht«:»su» 

[0 0 2 6 ] H3tt. *5mUi%*>m&7uV>*>?$0 
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fc«fcS2«S©i8»:7n^***«:, t£2S5 0. 
U^^S7-52, fl3£ftHf£SIS5 4, <g3fce-AX 
*y?*5B, *1©5HSBA''C*JU5 8 % I32©£ 

b>X6 4«iilTtt5. 

[ 0 0 2 7 ] mi ©!&&©#88K: <fc S&Fb^ci y 

*^*r«WSti-5*B©«W*iRrB'C*4. mmitc 
10 7*;*ti*J:5K:. C©3HK50tt£tc % 7^502, 

.J5Wfi7>7*/<-5 04. ac;w-iR7 ^JU^SO 6 

*{§*Tfc&. »l©l/>X7l/-f5 0 8aW«2©U 
>*7U-f5 1 0tt**8l»B*tlWSl/T*f0. *©& 
S*«WKl||»*S#*fc«)CCfl6fflSn*. C©3fc©5 
0B. HttOttW^^f-A-CftMStiSJIfiBiHttOfc 
©"C&9. v>^5 0 2<D7&Cp6W-IR7 ^JU*5 0 6 
-CUVR#IR*»*U S1<DU>X7U-/ 5 0 8. &2 
©U>XTH5 10. aefB#»5 12'CiWWt-fl 

*(t*tf & ^ c 4 tc<t o . mimo^tm^im^^tj: 
20 (@7fc£f£T£fc&©fc©r&*. 

[0 02 8] C OftM 5 0 Lfci«Rr«3fctt S(@tc 
#^*n^**S5-5 2atra#ft@IS»5 

^u*> 5 2K. .m&ytRRv$t&%BzmML. m& 
#G©*£gi&;*-tf£. c©/c&, ^&3feRac;wfe* 
Bw:$y v*55-5 2rK»sn-cB3fetr-A 
*7y?*5 6'\7Jtrs. ffi^r, B*t:-A*:/y 

v $ 5 6^A*fbyc*fe*Ra^#fe*BttS<@7fer* 
5. *U"C. #^*n-f ?*3S-5 2*:»jfiOT«3fc 
30 ftBK»5 4rP«6K:flJ6»*SEitte»e*Gt* 
fc. flB6»BKW5 4rswstirflBefc:-A^^y 7 

*5 6"\WHTS. CCr. A%ftIsliES5 4K, 45> 

© 1 ttft&acFSim&Strc 4*JDjffir$>5. 

[0 02 9] fl*t-A^>nj 7*5 613:, S^^JS 

jBUi^*^5 8T«B-s«stiya»e*G«i fc ^©(s 
>x 6 4 ccsjg or x * y - > cca« 3 n 

[003 0 ] -3f. SBJKStite»S36RaCH«&*B 

2aWB2©JSWffl««^*^6 O^ifiJ^r 

c©*7-a»^^6 2aa c m2©si^ 

2fe^B#^jw:^r^4C^*^w:^m«> fc <ctS^ 3 £: 

»3c-r5c4#r#s. ep^, m2©sit^«8 B B^'^Ju 

50 6 0tt, *7-BJ6^;^6 23&s»e*ReS»*2HIS 
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6^ASfO/c4*Ktt^©££8jfi$ft, K^U>X6 

*^BKHLTfcS!^R4H*r*0. %2<D5Si 
'fijRft^*;l/6 0tt. #7-S3g;<;l>:/6 2#Wfe#B 

s»*aais«Tc»siB«:«fi*B©aB*tT&9. m 

tt*©**jKilSti. K¥U>X6"4 4BT**y-> 

[003 1 ] s^r iWfe^B 4©B^j&m*, at 

[0 03 2] 05 ti, *»WK«*«i^O^*^drO 
&2 ©*!ll<WBJlO»flS4jR*rH"C» &. HHfciftS *i 

^-52, S*ftIsI®P5 4, «fce-A*7y** 
5 6 , » 1 ©KHffl«»M**;U 5 8. £2 ©5MSttA 

weo t &tm^u>X6 4£ffi;LTfc£. 
[ o o 3 3 ] » i <Dns&coBs§4m2 <m&<mi&to 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color projection device which 
has good color balance and high efficiency and is small-sized at low 
cost. 

SOLUTION: A color wheel CW splits the white light from a lighting 
system OP1 into two color lights of different wavelength components 
and change the color components of the color lights with time by 
rotation. Transmission liquid crystal panels P1 and P2 modulate the split 
color lights corresponding to the changes over aging. Further, the color 
wheel CW puts images of the two modulated color lights together. A 
projection optical system OP2 projects the composite color image on a 
screen SC. 
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